Relapsed acute myeloid leukemia presenting with myocardial hypertrophy and constrictive pericardial physiology Introduction Extra medullary relapse (EMR) after stem cell transplantation can be seen up to 20% of acute leukemia patients (1) . Moreover, EMR rarely occurs in the heart and there are few cases reporting cardiac relapses in leukemia (2-5).
Despite exceedingly rare incidence during clinical follow-up, cardiac leukemic involvement can frequently detected microscopically in up to 40% of patients on postmortem examination (6) . The ante mortem diagnostic process can be challenging because cardiac symptoms secondary to infections or chemotherapeutics are similar to the symptoms related with leukemic cardiac infiltration (7) . We report a case of cardiac relapse in myeloid leukemia presenting with myocardial hypertrophy and constrictive cardiac physiology, that was diagnosed by pericardial biopsy.
Case Report
A 54-year-old male presented to our cardiology department with new onset dyspnea and lower extremity swelling for 3 weeks. There was no history of heart disease. The patient had undergone allogenic peripheral blood stem cell transplantation because of acute myeloid leukemia (AML) type M4 nearly one and a half years ago. Thereafter, he had suffered from EMR and graft versus host disease (GVHD) and had received proper treatment. The bone marrow was in remission during clinical visits.
On admission, electrocardiography (ECG) revealed T-wave inversion in the precordial and inferior leads (Fig. 1) . The chest radiogram showed increased cardiothoracic ratio. There was no remarkable abnormality except thrombocytopenia (40.00×10 3 / µL) in blood tests. The troponin level was normal. Transthoracic echocardiography (TTE) displayed new extensive myocardial hypertrophy, increased pericardial thickness, massive pericardial effusion, and left ventricular systolic dysfunction compared with TTE done 10 months previously, which showed no evidence of structural heart disease. Pericardiocentesis was performed because of tamponade signs. The effusion was an exudate and atypical cells were not detected during cytologic examination.
Despite the removal of pericardial effusion, myocardium was observed to be constrictive as if surrounded by a shield leading to systolic dysfunction in echocardiographic views (Video 1-3). The most striking point was diffuse myocardial hypertrophy with no clear reason. Also, the patient was still suffering from shortness of breath and pedal edema. Therefore, a cardiac magnetic resonance imaging (MRI) was planned to differentiate opportunistic infection, storage disease, or other possible etiologies. The MRI illustrated pericardial and bilateral pleural effusions, pericardial thickening, diffuse left and right ventricular hypertrophy, myocardial and pericardial late gadolinium enhancement, and diffuse left ventricular hypokinesis (Fig. 2 a-2g) , which signs were interpreted by the radiologist to may appear as a result of GVHD, leukemic infiltrates, or infectious diseases. Therefore, a pericardial biopsy was performed to make an accurate diagnosis. While awaiting the results of pericardial biopsy, blood smear unexpectedly showed atypical mononuclear cells; therefore, a bone marrow biopsy was performed. Pathologic examination of pericardium displayed extensive leukemic infiltration. Thereafter, microscopic examination of bone marrow confirmed the recurrence of AML. Despite reinitiation of chemotherapy, the patient died 10 days after the diagnosis.
Discussion
The signs and symptoms of leukemic cardiac involvement are nonspecific and can change according to the infiltrated part of the heart. Therefore, diagnostic process can be challenging. Leukemic infiltration can be presented with heart failure, pericardial effusion, and rarely constrictive pericarditis (4, 5, 8) . Cardiac infiltrates of AML can be diffuse as well as massy (3, 9) .
In this case, we suspected myocarditis because of systolic dysfunction and remarkable cardiac hypertrophy. Also, concomitant pericarditis could explain pericardial signs. However, polymerase chain reaction analysis of common isolated cardiotropic viruses was negative and the troponin level was normal. Therefore, we ruled out active viral myocarditis.
The second likely cause of cardiac signs and symptoms was chemotherapeutic agents. However, he had not been exposed to cardiotoxic chemotherapeutics. His MRI images, illustrating abnormal heterogeneous myocardial infiltration with late gadolinium enhancement can provide a hint to rule out cardiotoxicity that cause diffuse homogenous myocardial involvement (4) .
Cardiac amyloidosis was also considered in the differential diagnosis, but it was ruled out because there was no sign of low-voltage in ECG, TTE did not show "speckled" pattern, and MRI findings were not consistent with those of amyloidosis (10) . Besides, new myocardial hypertrophy could not be explained by hypertensive heart disease, aortic stenosis, or hypertrophic cardiomyopathy, when considering clinical and imaging features.
Our case differs from the other cases in terms of the use of only pericardial biopsy to reveal the diagnosis of AML relapse. We preferred pericardial biopsy to endomyocardial biopsy (EMB) because myocardial involvement was heterogeneous and EMB might not reveal a definitive diagnosis in case of being taken from an area without leukemic infiltrates. Besides, myocardial invasive procedures have more potential complications compared to pericardial interventions.
Conclusion
To sum up, when we encounter a patient with hematologic malignancy presenting with heart failure, we should consider leukemic cardiac involvement in addition to cardiotoxic drugs or opportunistic infections. Also, leukemic infiltration should be considered in differential diagnosis of cardiac hypertrophy in this patient group. Repetitive cases with different clinical futures will increase our awareness and improve our understanding about leukemic heart disease. Prompt accurate diagnosis and urgent therapy may improve the clinical process of this disease.
Informed consent: An informed consent was obtained from the patient's wife. Video 1. Parasternal long axis view illustrating severe myocardial hypertrophy, moderate pericardial effusion, and limitation of myocardial motion.
Video 2. Parasternal short-axis view showing extensive myocardial hypertrophy, moderate pericardial effusion, and systolic dysfunction.
Video 3. Apical four-chamber view displaying disproportionate myocardial hypertrophy, and limitation of diastolic expansion movement of the ventricles.
